ABSTRACT A retrospective analysis of spirometric data from divers attending for annual medical examination at intervals from three to nine years was carried out to examine the long term effect of diving on lung volumes. Those divers with records over a three or four year interval (group 1, n = 224) showed a mean reduction of forced vital capacity (FVC) of 240 ml; those with records over a five or more years interval (group 2, n = 123) showed a reduction of FVC of 400 ml. These reductions remined significant when expressed as a percentage of predicted normal values. The reduction of FVC between records did not correlate with the diver's age, maximum operating depth, duration of diving career, or weight change but was positively correlated with the initial FVC. The reductions in FVC were similar in smokers and non-smokers. The change in forced expiratory volume in one second (FEV1) followed a similar pattern but was less pronounced than the effect on FVC. The decline in FVC associated with diving occurs from values of FVC that are above the predicted normal; few values below predicted normal were observed. The effect may represent either a gradual return towards the predicted normal or a pathological reduction in lung volume. 
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The large lung volumes of commercial divers' appear to result from adaptation rather than from selection.2 Simple spirometry often shows a greater increase of forced vital capacity (FVC) than of forced expiratory volume in one second (FEVy) above the predicted normal and thus the FEV,/FVC ratio is reduced. This reduced FEV,/FVC ratio may indicate airways obstruction, and studies of flow volume curves in divers have also suggested abnormalities of small airway function.34
Previous cross sectional studies of divers have shown that the increase in FVC above the predicted normal correlated best with the greatest depth at which the diver had worked (maximum operating depth) but also with the duration of his diving career. ' 5 those who had satisfactory records three or four years apart (group 1) and those who had satisfactory records five or more years apart (group 2). Table 1 shows the characteristics of the two groups. The group 2 divers were on average a little older and had been diving longer, but in other respects the groups were similar. There were more non-smokers than smokers in both groups and a small increase in weight had occurred during the interval between records in both groups. Table 2 shows spirometric data from the two groups. There was a significant fall in FEV, and FVC during the interval between records in both groups, FVC falling by an average of 240 ml in group 1 and 400 ml in group 2. These reductions remained significant when expressed as a percentage of the predicted normal except for FEV, in group 1.
The effect of smoking was examined by subdividing each group into smokers and non-smokers and the results for groups 1 and 2 are shown in tables 3 and 4 respectively. For both groups the smokers were similar to the non-smokers in age and diving history. There was a similar reduction in FEV, and FVC in smokers and non-smokers of both groups, although smokers had lower FEV, and FEV/FVC ratio than non-smokers in both groups.
The importance of maximum operating depth, duration of diving career, age, and weight gain was examined by correlating the variables with the change in FVC. There was no significant correlation between the change in FVC and any factor in either group. The change in FVC correlated positively with the initial FVC (r = 0-31, p < 0-001 group 1: r = 0.32, p < 0-001 group 2); the FEV/FVC ratio showed a negative correlation with FVC at the time of both records for both groups.
Discussion
Normal lung function is essential for divers not only to be able to perform high levels of physical exertion but also to avoid the increased risk of pulmonary barotrauma associated with air trapping. Simple spirometry has, therefore, always formed a part of the commercial diver's annual medical examination. Several This study has shown that the unusually large lungs of commercial divers decline in volume at a rapid rate. The data do not provide an explanation for this, and there is a need for more detailed pulmonary function studies over a prolonged period to assess the changes in lung volumes and airflow pattern associated with commercial diving and to identify those factors of importance in the diving history. 
